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PREFACE 
T h i s  p a p e r  w a s  p r e s e n t e d  a t  t h e  workshop " S i z e  and  Produc-  
t i v e  E f f i c i e n c y :  The Wider I m p l i c a t i o n s "  h e l d  a t  IIASA i n  
J u n e  1 9 7 9 .  Because o f  i t s  r e l e v a n c e  t o  s t u d y  o f  p rob lems  o f  
scale i n  o r g a n i z a t i o n s  it i s  b e i n g  p u b l i s h e d  as  a c o l l a b o r a t i v e  
p a p e r  i n  o r d e r  t o  g i v e  it a w i d e r  c i r c u l a t i o n .  
This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modelling 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nate r  Research Cent re  
(U.K. ) Conference on "River  P o l l u t i o n  Con t ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 
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Food I n d u s t r y  i n  t h e  Year 2 0 0 0  
G i l l i s  Een 
The fo l l owing  s t u d y  was c a r r i e d  o u t  i n  Alfa-Lava1 i n  
Sweden and was i n t ended  p r i m a r i l y  f o r  i n t e r n a l  u se .  The purpose  
was t o  p rov ide  some gufdance  f o r  o u r  t e c h n i c a l  and marke t ing  
development a c t i v i t i e s .  
BACKGROUND INFORMATION 
Alfa-Lava1 is  a  s u p p l i e r  of c a p i t a l  goods t o  t h e  food 
i n d u s t r y .  W e  do n o t  o p e r a t e  any food p l a n t s ,  b u t  t h e  food 
i n d u s t r y  i s  o u r  most impor t an t  marke t ,  and w e  have e v e r y  r ea son  
t o  f o l l o w  v e r y  c l o s e l y  developments i n  t h i s  i n d u s t r y .  
I n  t h e  n e a r  p a s t  and e s p e c i a l l y  a f t e r  t h e  Second Warld War 
w e  have s een  a  pronounced c e n t r a l i z a t i o n  of p roduc t i on  c a p a c i t y  
i n  many food industries. P o t a t o  s t a r c h ,  b e e r  brewing and mi lk  
p r o c e s s i n g  c a n  s e r v e  a s  examples.  I t  is obv ious ,  however,.  t h a t  
a  s imple  t r e n d  e x t r a p o l a t i o n  l e a d s  t o  f o r e c a s t s  which a r e  
improbable o r  even absu rd ,  f o r  example, a  s i n g l e  m i lk  p r o c e s s i n g  
p l a n t  f o r  a l l  of  Europe. 
There  a r e  a l s o  problems i n  f u r t h e r  sca l ing-up  of c e r t a i n  
t y p e s  o f  equipment which w e  produce i n  house .  I n  sone  c a s e s  
w e  have reached  t h e  s i z e  l i m i t  of t e c h n o l o g i e s  which have s e rved  
u s  w e l l  s o  f a r .  Fur thermore  t h e  t r e n d  towards  a  s m a l l e r  number 
o f  l a r g e r  u n i t s  is c a u s i n g  a  diseconomy of s c a l e  i n  o u r  own 
development and p roduc t i on .  
T h i s  s t u d y  h a s  been c a r r 2 e d  o u t  w i thou t  any s o p h i s t i c a t e d  
methodology. I have s imply  c o l l e c t e d  f a c t s  and view p o i n t s  i n  
a  computer ized sys tem f o r  s t o r a g e  and r e t r i e v a l  of i n fo rma t ion .  
The material is not only from the traditional fields of tech- 
nology and economy, but also from fields outside my professional 
training. Without any formalized procedure the material was 
used to form a simple scenario which I shall present here 
followed by a number of factors which defend this scenario. 
THE SCENARIO 
I believe in general that the food industry will be 
organized into a small number of national or multinational 
corporations with centralized resources for among other things 
R & D. In many countries the food industry is in a defensive 
situation regarding the food and health authorities. The 
industry has to spend the larger part of its R & D budget 
complying with regulations and proving that its products are 
nutritious and harmless. Small organizations cannot afford 
this type of work. 
On the other hand I believe that the production units of 
the food industry will become more decentralized than at the 
present time. These satellite production units will be standard- 
ized however, thus achieving a certain economy of scale in 
design, building and maintenance. It is also possible that the 
production units will be more flexible in the sense that certain 
unit operations can be reprogrammed for changes in raw materials 
and end-products, thus avoiding the worst effect of short season 
crops. 
I have based my scenario on the following factors. 
Higher Transport Costs 
It is probable that transport costs will continue to rise 
especially for perishable nonliquid foods. This will effect 
both the supply of raw material and the distribution of finished 
products. 
Decentralized Sources of Energy 
Nonconventional sources of energy such as direct solar 
energy or biomass favor decentralized production and use. Direct 
solar energy can e.g. produce warm water for cleaning and 
sanitation with equal or better economy on a small scale. 
Diminishing World Trade 
Most countries try to improve their balance of trade by 
reducing imports. The resulting protectionism favors the use 
of domestic raw materials. 
The present pattern of international trade in basic food 
products is partly the result of political systems which have 
now disappeared. Many incentives for buying for instance trop- 
ical fat from former colonies have vanished, but we still have 
a concentration of certain food processing industries at harbors 
with overseas trade, the industry for upgrading of the above- 
mentioned tropical fats for example. A switch over to domestic 
raw materials will remove the reason for this localization and 
concentration. 
A Higher Degree of National or Regional Self-Reliance 
This is not only a problem for developing countries, as is 
often assumed,but there is an increasi'ng trend generally to 
plan and act in such a way that the effects of political events 
beyond a country or block's own control can be reduced to a 
minimum. Also this factor favors the use of domestic raw 
materials. 
Complete Utilization of Agricultural Primary Products 
In the past one raw material gave one finished product plus 
waste or perhaps an animal feed by-product. The new trend is 
towards production units which will fractionate the agriculture 
raw materials to: 
-- Food products 
-- Animal feed 
-- Energy 
-- Feed stock for chemical process industries 
-- Nitrogen, phosphorus, potassium, water and energy 
back to the original agriculture. 
Two of these items, i.e., animal feed and NPK, will drive 
development in the direction of decentralization. If these 
materials can be returned to agriculture without preservation 
or concentration, much energy will be saved. This can certainly 
be achieved much more easily in small production units with an 
uncomplicated, flexible and direct contact with the surrounding 
agriculture. 
Stronger Legislation Regarding Environmental Protection 
Large food processing industries produce corresponding 
amounts of water pollution and can easily overload recipients 
unless very special and costly precautions are taken. In a 
decentralized situation this is easier to avoid, or can be done 
for lower costs. 
In some food industries much of the polluted water from 
small plants can even be absorbed by the surrounding agriculture 
in the form of irrigation and fertilization. 
Better and Cheaper  P r o c e s s  Automation 
I n  t h e  p a s t ,  p r o c e s s  a u t o m a t i o n  w a s  so c o s t l y  t h a t  o n l y  
l a r g e  p l a n t s  c o u l d  a f f o r d  it. Today t h i s  is  one  of  t h e  v e r y  
few areas where  costs are  g o i n g  down. Thus a u t o m a t i o n  c a n  be 
j u s t i f i e d  a lso  i n  small o r  mediun s i z e d  u n i t s .  
Automat ion  which  c a n  be reprogrammed is  a  p r e r e q u i s i t e  for  
t h e  t y p e  o f  f l e x i b i l i t y  which i s  a  p a r t  o f  my s c e n a r i o .  
Better and  Cheaper  Tele-Communication 
Today p e o p l e  c a n  communicate o v e r  l o n g  d i s t a n c e s  w i t h o u t  
t r a v e l l i n g .  Thus it i s  no l o n g e r  n e c e s s a r y  t o  have  f r e q u e n t  
p e r s o n  t o  p e r s o n  c o n t a c t s  between a l l  t h e  f u n c t i o n s  of a n  e n t e r -  
p r i s e  a n d  a l a r g e  p a r t  o f  a d m i n i s t r a t i o n ,  a c c o u n t i n g ,  etc .  c a n  
be p h y s i c a l l y  s e p a r a t e d  from p r o d u c t i o n .  
Better a n d  Cheaper  I n f o r m a t i o n  S t o r a g e  and  P r o c e s s i n g  
T h i s  i s  related t o  t h e  p r e v i o u s  p o i n t .  " L i b r a r i e s "  c a n  be 
c e n t r a l l y  s i t u a t e d  i n  t h e  c o r p o r a t i o n ,  and  i n f o r m a t i o n  c a n  be 
r e t r i e v e d  a n d  t r a n s f e r r e d  t o  t h e  sa te l l i t es  w i t h o u t  t i n e  d e l a y  
or  loss of e f f i c i e n c y .  
I n c r e a s i n g  Demands f o r  Reduced V u l n e r a b i l i t y  
T h i s  i s  r e l a t e d  t o  t h e  p r e v i o u s  p o i n t  a b o u t  s e l f  r e l i a n c e ,  
and  c a n  b e  a p p l i e d  b o t h  o n  t h e  n a t i o n a l  and  t h e  i n d i v i d u a l  l e v e l .  
When t h e  S o v i e t  Union had p o o r  h a r v e s t s  and  had  t o  buy 
wheat  i n  USA t h e r e  was t a l k  a b o u t  ag r i -power  i n  t h e  S t a t e s .  
A s i m i l a r  s i t u a t i o n  h a s  o c c u r r e d  w i t h  s o y a - p r o d u c t s .  These  
e v e n t s  w i l l  c e r t a i n l y  d r i v e  n a t i o n s  t o w a r d s  s e l f - r e l i a n c e  and  
w i l l  r e s u l t  i n  r e d u c e d  world trade. 
On t h e  l e v e l  o f  t h e  i n d i v i d u a l  househo ld  t h e  s i t u a t i o n  
t o d a y  i s  v e r y  d i f f e r e n t  f rom b e f o r e .  W e  have  food  i n  t h e  larder 
f o r  o n e  or t w o  weeks a n d  n o t  more. T h i s  makes t h e  whole s o c i e t y  
e x t r e m e l y  v u l n e r a b l e  t o  i n t e n t i o n a l  or a c c i d e n t a l  d i s t u r b a n c e s .  
A p r o l o n g e d  power c u t  e . g .  w i l l  have  a t remendous  e f f e c t .  
S t r i k e s  i n  t h e  p a s t  were c o n f l i c t s  be tween employe r s  a n d  
employees  where t h e  t w o  p a r t i e s  f o u g h t  e a c h  o t h e r  w i t h o u t ,  i f  
p o s s i b l e ,  h u r t i n g  t h e  t h i r d  p a r t y .  T h i s  p i c t u r e  h a s  changed ,  
Today a s t r i k e  seems t o  be more e f f e c t i v e  t h e  more it i n j u r e s  
t h e  t h i r d  p a r t y ,  b e c a u s e  i n  t h i s  s i t u a t i o n  news-media become 
i n t e r e s t e d  a n d  t h e  governrnent w i l l  be a s k e d  t o  i n t e r f e r e .  
T h e r e  i s  a g r e a t  d a n g e r  t h a t  t h e  f o o d  i n d u s t r y  a n d  food d i s -  
t r i b u t i o n  s y s t e m  w i l l  become a  f a v o r e d  target  f o r  s u c h  a c t i o n s .  
C o u n t e r - a c t i o n s  on t h e  i n d i v i d u a l  l e v e l  w i l l  be easier w i t h  a  
d e c e n t r a l i z e d  food  p r o d u c t i o n  s y s t e m  where t h e  n e a r e s t  s u p p l y  
is  n o t  t o o  r emote .  
Increasing Demands for Job Satisfaction 
It seems to be a fact that small working places with, for 
instance, less than 100 employees have less disturbances in the 
form of sick leave, strikes, etc. and consequently a higher 
productivity. This can be related to less specialization, better 
personal contacts, better understanding of the complete opera- 
tion, and fewer hierarchical levels. The end effect in econom- 
ical terms is a higher efficiency per employee. 
CONCLUDING REMARKS 
This study indicates that in the middle range future, 
several factors will change in such a direction that ultimately 
the optimal size of the production units in the food industry 
will be smaller than it has been or is. This change of trend 
from centralization to decentralization will be gradual and 
vary from branch to branch within the food industry. 
